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To reduce costs, reach a more globalized labor market, and implement environmentally sustainable practices, organizations use technologies such as telephone, video, or online chat to conduct employment interviews (Andrews, Klein, Forsman, & Sachau, 2013; Behrend & Thompson, 2013) . Although organizations have embraced the use of these technologies, research examining how interview medium influences applicant behaviors is underdeveloped. Technology may unintentionally affect the validity and reliability of the interview, introduce systematic sources of variance (Howard & Ferris, 1996; Potosky, 2008) , and/or create bias. Thus, the goal of this paper is to conduct a meta-analysis to systematically understand effects of technology mediation on interviewers and interviewees. Further, we use these findings to call for future research to develop a more comprehensive understanding of how technology affects interview outcomes.
Impression Management and Technology-Mediation
Applicants intentionally and strategically use impression management techniques in face-to-face (FTF) interviews because they believe it increases their chances of being perceived as viable candidates (Gilmore & Ferris, 1989) . Impression management refers to a set of behavioral techniques (e.g., patterns of speech, nonverbal behaviors, visual cues) applicants use to influence interviewers' perceptions (Ellis, West, Ryan, & DeShon, 2002; Stevens & Kristof, 1995) . Impression management tactics are successful, in that they increase interviewers' ratings (Barrick, Shaffer, & DeGrassi, 2009; Rosenfeld, 1997; Stevens & Kristof, 1995) . However, applicants in technology-mediated interviews may not be able to impression manage as they would in FTF interviews.
Extant research demonstrates that seemingly innocuous features of technology can be a force of situational strength that impedes impression management tactics (Blackman, 2002) . The way in which technology impedes impression management will differ across technology type, but all technology-mediated interviews have some degree of impediment. In telephone interviews, all nonverbal cues are removed, and therefore applicants cannot adjust their responses based on the interviewers' facial cues. There is also potential that poor connections interrupt communication.
In video-based interviews, verbal communication can be frustrating as there may be a time lag (Wegge, 2006) . A pic-ture-in-picture option may elicit negative affective reactions (Horn & Behrend, 2016) . Additionally, applicants' social skills can be misinterpreted because eye contact is difficult due to camera angles. In computer-mediated or interactive voice response (IVR) interviews, applicants may not have the opportunity to ask for clarification. Similar to a telephone interview, they cannot see the interviewer and adjust responses accordingly. This is concerning, as applicants rely on impression management techniques to maintain control of how they are perceived by interviewers. Further, impression management has been positively linked to job performance, which suggests it is a valuable workplace skill (Ingold, Kleinmann, König, & Melcher, 2015) . Hindrance of impression management may decrease interviewer ratings, as interviewers draw from these cues to evaluate candidates. Further, restriction of these behaviors may lead applicants to become frustrated with limitations in positively swaying the interviewers' rating and consequently react negatively to the interview. As such, we focus on interviewer ratings and applicant reactions as the two outcomes of interest in this study, discussed in more detail below.
Interviewer ratings. Technology-mediation restricts the interviewers' ability to observe nonverbal behavior and other rich cues, which includes impression management tactics (Barrick et al., 2012; Chapman & Rowe, 2001 ). Removal of these cues could influence how interviewers draw inferences and in turn either increase or decrease interviewers' ratings (Chapman & Rowe, 2001; DeGroot & Motowidlo, 1999; Howard & Ferris, 1996) . Further, the change in context may cause a change in applicants' behavior, which could directly influence ratings (Potosky, 2008) . From one perspective, it is possible the use of technology-mediation will increase ratings as it may reduce interviewee anxiety by removing pressure associated with an in-person interview (Chapman & Rowe, 2001 ). However, prior research (e.g., Shermis & Lombard, 1998; Wegge, 2006) indicates that the use of technology media in selection procedures can introduce anxiety. Thus, it is most likely that the use of technology in the interview decreases ratings.
There are many reasons why interviewers are likely to rate applicants more negatively in technology-mediated interviews. First, impression management signals provide clarity to ambiguous comments; removal of these signals may lead to misunderstanding and in turn harm ratings. Technology can also lead to poor perceptions of interpersonal skills. Telephone communication removes all visual cues, which hinders socio-emotional dimensions of interaction (Walther, 2012) . For example, interviewees cannot read the facial expressions of the interviewers and adapt their responses as a means of ingratiation, nor can they smile or create other nonverbal personal connections. Ratings are also likely to be lower because the rapport-building stage is shorter in a technology-mediated interview; good impressions during this stage positively influence subsequent interviewer ratings (Barrick et al., 2012) . In a FTF interview, there is a block of time between the moment the interviewee meets the interviewer and when the interview begins (e.g., walking from the lobby to interview location), which is not present in technology-mediated interviews.
The removal or limited view of nonverbal behaviors can also negatively influence ratings, as they are linked to perceptions of intelligence (Borkenau & Liebler, 1995; Larsen & Shackelford, 1996) . In some video-based communication technologies, the restricted camera view can limit observation of nonverbal behaviors (e.g., hand gestures, eye contact), changing the pace of the conversation and social interaction (Blackman, 2002; Chapman & Rowe, 2001; DeGroot & Gooty, 2009 ). These changes can harm ratings as halting one's speech and gaze aversion are linked to perceptions of lower intelligence (Borkenau & Liebler, 1995; Larsen & Shackelford, 1996) . Last, as mentioned previously, applicants are likely to experience anxiety in technology-mediated interviews, which can lower ratings because anxious interviewees receive lower ratings (Feiler & Powell, 2016) . When applicants are motivated to make positive impressions but believe they will not succeed because of the limitations placed on them, they experience anxiety (Giordano, Stoner, DiGangi, & Lewis, 2010; Leary, 1983; Leary & Kowalski, 1990) .
In sum, technology-mediated interviews hinder socio-emotional interactions, which likely lowers perceptions of applicants' social skills. The way technology affects perceptions of behaviors, such as eye gaze, can also lead to lower attributions of qualifications. This should lead to lower ratings.
Hypothesis 1: Interviewer ratings will be lower in technology-mediated interviews compared to FTF interviews.
Applicant reactions. Technology characteristics can influence how applicants perceive the selection process, the interviewer, and the organization, leading to a range of consequences such as intent to accept an offer, recommend the organization, and/or file a lawsuit (Chapman, Uggerslev, Carroll, Piasentin, & Jones, 2005; Hausknecht, Day, & Thomas, 2004; Rynes & Connerley, 1993) . Several features and attributes in technology-mediated interviews may be responsible for negatively influencing applicant reactions (DeGroot & Gooty, 2009; Doherty-Sneddon et al., 1997; Swider, Barrick, Harris, & Stoverink, 2011) . As mentioned above, removal of visual and audio cues, which are present in FTF interviews, may make an applicant feel less free to impression manage. Telephone interviews only allow audio communication, which prevents applicants from using nonverbal techniques such as smiling, professional presence (Chapman, Uggerslev, & Webster, 2003; Straus, Miles, & Levesque, 2001 ), or handshakes (Stewart, Dustin, Barrick, & Darnold, 2008) . With-
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Technology in The employmenT inTerview out visual feedback from the interviewer, applicants may be unsure of how their performance in the interview is being received, further decreasing their ability to impression manage and potentially shaking their confidence. Depending on the quality of the Internet connection available and factors such as computer quality, video-based interviews also have potential for lag times, which result in awkward communication exchanges (Powers, Rauh, Henning, Buck, & West, 2011; Toldi, 2011) . These constraints may also negatively influence perceptions of procedural fairness (Guchait, Ruetzler, Taylor, & Toldi, 2014) . Further, applicants' perceptions that they did not receive an adequate chance to perform can lead to feelings of frustration or exertion of more energy to communicate with interviewers (Bauer, Truxillo, Mack, & Costa, 2011; Chapman et al., 2003) .
In sum, we argue that technology-mediated interviews should negatively affect applicant reactions to the interview process. The change in context restricts applicants' ability to engage in impression management behaviors, likely leading applicants to feel frustrated or as if they lacked the chance to perform. Finally, the very choice to conduct an interview via technology may lead applicants to feel less valued, further decreasing reactions.
Hypothesis 2: Applicant reactions to technology-mediated interviews will be less favorable than FTF interviews.

Potential Moderators
There are a number of potential moderators that could influence the relationship between interview medium and outcomes. First, the type of technology is likely a moderator. Each technology type varies in the extent to which it can transmit verbal, nonverbal, and other communication cues (Maruping & Agarawal, 2004) . Interview structure has also been shown to moderate this relationship. Chapman and Rowe (2002) found that applicants were more satisfied with their performance in unstructured FTF interviews but more satisfied with their performance in structured video-based interviews. Because technology changes over time and the use of technology has also been increasing, publication date is a likely moderator. Last, we consider the setting of the research, laboratory or field. Simulated interviews may lack the emotional and cognitive fidelity of field interviews (Posthuma, Morgeson, & Campion, 2002 Next, we searched all available electronic conference programs of Academy of Management (1996 Management ( -2012 . We found four eligible studies. We conducted a hand search of printed conference programs from the National Communication Association (2008) (2009) (2010) (2011) (2012) . No presentations met our criteria. We conducted an electronic search of dissertations. Four eligible dissertations were obtained. To gather unpublished studies, we emailed experts in these areas. One author provided two studies. Last, we conducted a standard Internet search. No studies were found. In total, the search effort yielded 31 possible studies.
For inclusion, each article had to contain a comparison between a technology-mediated and FTF interview. Included in this study were seven telephone, five videoconference, one computer-mediated, and two IVR interviews. Interview was defined as an evaluative, synchronous interaction with two parties (e.g., human, computer agent). Interview types included employment interviews, an evaluative research interview, and language skills interviews. Studies using interviews for a purpose other than evaluation were excluded. For example, some studies used interviews to collect qualitative, informative data (e.g., Herman, 1977) . Twelve articles met our inclusion criteria resulting in K = 13 unique samples with a sample size of N = 1,557. Table 1 provides characteristics of each primary study used.
Two PhD students coded each article; interview medium was the independent variable (0 = FTF, 1 = technology mediated). Ratings and applicant reactions were coded as dependent variables. Ratings included overall ratings as well as specific ratings of skills, abilities, competencies, talkativeness, conversation fluency, expressiveness, and likeability. Applicant reactions included selection procedural justice, perceived fairness, litigation intentions, expectancy of a favorable outcome, perceived difficulty, satisfaction with performance, ratings of the interviewer, intention to pursue/accept, organizational attractiveness, conversation fluency, self-consciousness, comfort, and concerns about technology. Moderators coded included publication date, technology type, and study setting (i.e., laboratory or field). Few studies reported sufficient details regarding interview structure. The initial agreement between raters was 92%, with differences in coding attributed to misspecification of relevant variables (e.g., whether to define a variable as a reaction). After discussion, all discrepancies were resolved. Eleven studies contained interviewer rating data and five contained applicant reaction data.
To conduct the meta-analyses, we used Hunter and Schmidt's (2004) random-effects method using the software developed by Hunter and Schmidt (Schmidt & Le, 2004) . When a study included multiple dependent variables, we created an overall effect and computed a weighted mean effect size in the instances where covariance statistics were not available. When covariance statistics were included, a composite correlation was computed and converted to a d value using the formula given by Hunter and Schmidt (2004) . Very few studies included reliability coefficients, therefore, we did not correct for measurement error.
RESULTS
The meta-analytic effect sizes for interviewer ratings and reactions are presented in Table 2 . Hypothesis 1, which stated interviewer ratings would be lower in technology-mediated interviews, was supported (d =-.41). However, credibility intervals included zero, indicating wide-ranging effect sizes and that there are likely moderators. A moderating effect for study setting was found. A larger negative effect was found in field (d = -.59) compared to lab settings (d = -.22). That is, ratings were lower when studies used real interviews. Across technology type, the largest negative effects occurred for video (d = -.46) and telephone (d = -.46) in comparison to computer-mediated interviews (d=-.35).
Publication date also moderated the relationship, however, in the opposite direction as expected. The observed correlation was -.58, p < .001 and after correcting for sampling error it was -.69, p < .001. The more recent the study, the lower the interviewer ratings (see Figure 1) .
The overall effect size (d = -.36) indicates applicant reactions were more favorable in FTF interviews, supporting Hypothesis 2. Contrary to the interviewer rating findings, a larger negative effect was found for lab (d = -.55) than for field (d = -.31). A larger negative effect size was found for video (d = -.36) than telephone interviews (d = -.26). However, it should be noted that estimates of the sampling error were over 100% for all moderators, indicating that second order sampling error is occurring for these distributions. Thus, results with such high degree of sampling error should be interpreted with caution. Figure 2 presents a visual depiction of the effect of publication date.
DISCUSSION
This study has contributed to the literature by demonstrating that technology does affect interviewer ratings and applicant reactions. Results indicate ratings are lower in technology-mediated interviews; this may occur for several reasons. Applicants may not be able to demonstrate their social skills when their ability to impression manage is restricted. Ratings could also be lower because applicants' anxiety increases due to frustration or a lack of chance to perform. It is unclear, however, whether change in ratings 
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We also found that effect sizes for interviewer ratings were larger in field studies, bringing into question the external validity of interview research conducted in laboratories. Interviewees in laboratory studies are likely not as motivated to perform well or do not experience the pressure that comes with a job interview. Effect sizes for applicant reactions also differed across field and lab studies but in the opposite direction. Findings from lab studies may not generalize.
Although this research provides initial evidence that technology affects interviewer ratings and applicant reactions, there is still much to learn. Given the increasing use of technology in selection, and a troubling absence of research, a valuable opportunity exists for researchers to gain a better understanding of the technology-mediated interview process.
Limitations
A number of limitations are present in the current meta-analysis. First, this study included a small number of studies. When meta-analysis is based on a small number of studies, second-order sampling error occurs (Hunter & Schmidt, 2004) . Results should therefore be interpreted with caution. Despite the existence of second-order sampling error, the optimal method for aggregating findings is still meta-analysis, as narrative reviews of this literature would be more likely to lead to error (Schmidt, Hunter, Pearlman, & Hirsh, 1985) . Other meta-analyses with a similarly small number of studies have been published and successful in stimulating future research (e.g., Allen, Eby, Poteet, Lentz, & Lima, 2004; Riketta, 2008) .
Due to the small number of studies, ratings and reactions variables from individual studies were aggregated, such that our findings do not describe specific criterion constructs. The different types of technology-mediated interviews (e.g., video, telephone) were also combined. Further, of the few studies available, most were published between [2001] [2002] [2003] [2004] . The most recent publication was 7 years old. Considering the rate at which technology has changed, it is clear that we lack understanding of the modern interview. This type of limitation is inherent in meta-analyses; that is, results are limited by characteristics of the primary studies available.
Research Issues and Recommendations
Decades of research have generated a wealth of knowledge on interviews (Huffcutt & Culbertson, 2010) . The modern interview, however, introduces new technological factors and considerations; previous research may not generalize to technology-mediated interviews. Though several researchers (e.g., Anderson, 2003; Huffcutt & Culbertson, 2010; Potosky, 2008) have called for research involving technology in the preemployment phase, the response has been inadequate. Below, we detail our recommendations for future research.
Define attributes of technology and identify their effect on outcomes. It is not sufficient to use the technology type (e.g., video and telephone) as a catchall predictor construct. Instead, we must define the psychological attributes of technologies. The purpose of discussing media in terms of attributes is to focus on the communication exchange process and understand how the medium may contribute or detract from the process (Potosky, 2008) . We echo the call made from other authors (e.g., Adler, Arthur, Morelli, Potosky, & Tippins, 2016; Potosky, 2008; Stone, Lukaszewski, Stone-Romero, & Johnson, 2013; Strohmeier, 2007) to develop a comprehensive conceptual framework. Potosky (2008) developed a strong foundation for such a framework from which a more holistic model that includes systematic categorization of various technologies can be built.
Evaluate validity. The question of whether differences in ratings reflect an increase or decrease in the validity of the interview should be the focus of future research.
The removal of cues could be beneficial; without visual cues, some known biases, such as physical attractiveness, are removed (Behrend, Toaddy, Thompson, & Sharek, 2012) . Conversely, lower ratings could reflect a decrease in validity, as important verbal and nonverbal cues used to make ratings are removed and could lead to an incomplete evaluation of skills and qualifications. There is a need to understand how technological attributes influence the way that interviewers make ratings and whether those ratings are more or less accurate. This also requires an investigation of other constructs that may contaminate measurement (e.g., technological savvy) and whether the interviewer rating process is equivalent across interview medium.
Assess applicants' subjective perceptions and individual differences. Applicants may vary in their perceptions of security, media richness, or privacy of a technology (Chapman et al., 2003; Kiesler, Siegel, & McGuire, 1984) . Perceptions of media richness (i.e., the amount of social cues available; Daft & Lengel, 1986) have been shown to influence key criteria (Chapman & Webster, 2001) . Evidence for individual differences in reactions to technological interviews also exists (Stone et al., 2013) . Individuals who are high self-monitors are more likely to perceive telephone interviews as unfair (Chapman et al., 2003) . Thus, a consideration of how individual differences and applicant perceptions of interview medium influence outcomes is warranted.
Evaluate fairness. All interviews should be fair and unbiased. The use of technology has the potential to adversely affect members of protected groups or unintentionally decrease the diversity of the applicant pool. Evidence for age, race, and socioeconomic differences in access to the Internet has been provided in a number of studies (Russell, 2007; Stone et al., 2013) . We must determine if interview medium differentially predicts interview performance and job performance for members of protected classes.
Consider moderators. Past research demonstrates that interview characteristics (Peeters & Lievens, 2006) and context (Morgeson & Ryan, 2009 ) influence interviewer ratings and applicant reactions (Anderson, 2003) . Question type, instructions, scale format, and structure can all influence the validity of interviewer ratings (Maurer, 2002) . Interviewer expertise and interviewee experience may also moderate these relationships.
CONCLUSION
This meta-analysis demonstrates that interviewer ratings and applicant reactions can be influenced by technological characteristics. Electronic communication media can change behavior and perceptions. The small number of studies identified for this meta-analysis illustrates a void of research on technology-mediated interviews. Moreover, many of the findings are outdated and may not generalize to modern technologies. To fully understand the role of tech-
